Fibronectin signaling stimulates BNP gene transcription by inhibiting neuron-restrictive silencer element-dependent repression.
Brain natriuretic peptide (BNP) is a cardiac hormone mainly synthesized in ventricles and its expression is markedly increased in ventricular hypertrophy that involves the accumulation of extracellular matrix proteins, such as fibronectin (Fn). We recently reported that Fn signaling stimulated BNP secretion accompanied by hypertrophic responses in vitro. To elucidate the regulatory mechanism for BNP gene transcription, we examined cis-acting elements downstream of Fn signaling in rat ventricular myocytes transfected with either the -1812 human BNP-luciferase reporter gene (-1812hBNP/Luc) or one of several truncated forms. A strong cis-repressor element was identified between -552 and -522 in myocytes plated on uncoated dishes. This region contains a neuron-restrictive silencer element (NRSE)-like element (NRSE(BNP)) that is 90% homologous with the NRSE consensus sequence. Neuron-restrictive silencer factor (NRSF) is known to bind to NRSE and to silence transcription of genes containing NRSE. Deletion of NRSE(BNP) and dominant negative NRSF markedly increased the reporter activity in transfected cells, suggesting that the NRSE/NRSF system silences basal BNP gene transcription. When myocytes were cultured on Fn-coated dishes, the reporter activity of -1812hBNP/Luc was increased by approximately 600% compared with that on uncoated dishes. Interestingly, truncation from -552 to -522 reduced the Fn-inducible reporter activity. Moreover, deletion of NRSE(BNP) and dominant negative NRSF also inhibited the Fn-inducible reporter activity. Electrophoretic mobility shift assays showed that Fn signaling inhibited the binding activity of NRSF to NRSE(BNP). These results suggest that Fn-induced BNP up-regulation in rat ventricular myocytes is due to inhibition of NRSE(BNP)-dependent repression of BNP gene transcription.